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What is the Agency for Healthcare 

Research and Quality (AHRQ)?

The Agency for Healthcare Research and Quality (AHRQ) 

is a federal agency under the Department of Health 

and Human Services.
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Webinar Overview

• Brief Database Review

• Tools & Software

• Supplemental Files

• HCUPnet Overview

• HCUP Fast Stats

• Publications and Publication Search

• How to Access HCUP Resources
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Healthcare Cost and 

Utilization Project (HCUP)

THE LARGEST COLLECTION OF MULTI-YEAR, 

ALL-PAYER, ENCOUNTER-LEVEL:

INPATIENT

EMERGENCY DEPARTMENT

AMBULATORY SURGERY

HOSPITAL-BASED ADMINISTRATIVE DATA



What is HCUP?

HCUP 
Databases

Research 
Tools

Research 
Publications

User Support

HCUP is a 

comprehensive set of 

publicly available all-

payer health care 

data 

Includes multi-year 

inpatient and outpatient 

data, based on the 

hospital billing record
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NRD

KIDNIS

NEDS

SASDSEDD

SID



The Core of HCUP: Hospital-

Based IP, ED, AS Databases
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Inpatient, Emergency Department, and                              

Ambulatory Surgery and Services Databases Based 

on Hospital Billing Data

NRD

KIDNIS

NEDS

SASDSEDD

SID



HCUP has Seven Types of 

Databases

• Three State-Specific Databases

State 

Inpatient

Databases 

(SID)

State 

Emergency 

Department 

Databases 

(SEDD)

State 

Ambulatory 

Surgery & 

Services 

Databases 

(SASD)

National 

Inpatient 

Sample

(NIS)

Nationwide 

Emergency 

Department 

Sample

(NEDS)

Kids’ 

Inpatient 

Database 

(KID)

• Four National (Nationwide) Databases

Nationwide 

Readmissions 

Database 

(NRD)
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HCUP State-Specific  

Databases

State Inpatient

Databases 

(SID)

State Ambulatory 

Surgery & Services 

Databases 

(SASD)

All inpatient hospital discharge data (including 

those admissions that started in the ED) from 

participating HCUP States

Emergency department data (treat and 
release) from participating HCUP States
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Ambulatory surgery data (ambulatory surgery 
and other services from hospital-owned and 
sometimes nonhospital-owned facilities) from 
participating HCUP States

State Emergency 

Department Databases 

(SEDD)



HCUP National (Nationwide) 

Databases
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National (Nationwide) 

Inpatient Sample

(NIS)

Nationwide Emergency 

Department Sample 

(NEDS)

Kids’ Inpatient 

Database

(KID)

Inpatient discharge data for a sample of 
discharges from all hospitals in SID

Emergency department data (treat and release & 
admitted) from a sample of hospitals in SID and 
SEDD

Pediatric inpatient hospital discharge data from a 
sample of pediatric discharges in SID

Nationwide 

Readmissions Database

(NRD)

Inpatient discharge data from all hospitals for SID 
with verified patient linkage numbers



Webinar Overview

• Brief Database Review

• Tools & Software 

• Supplemental Files

• HCUPnet Overview

• HCUP Fast Stats

• Publications and Publication Search

• How to Access HCUP Resources
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Most HCUP Tools Can be 

Applied to Any Administrative 

Database
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 Clinical Classifications Software

 Procedure Classes

 Chronic Condition Indicator

 Comorbidity Software

 Utilization Flags

 Surgery Flags

 AHRQ Quality Indicators

– Prevention Quality Indicators

– Inpatient Quality Indicators

– Patient Safety Indicators

– Pediatric Indicators



Most Tools Based on Medical 

Coding Classifications

• ICD-9-CM

• ICD-10-CM/PCS 

• CPT

• HCPCS

• DRGs

• MDC
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Multiple Coding Systems

• ICD-9-CM

• ICD-10-CM/PCS 

• CPT

• HCPCS
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• DRGs

• MDC

Which coding system is 

appropriate for your analysis?

GroupersIndividual 

Codes



ICD-9-CM

• ICD-9-CM Procedure Codes

• ICD-9-CM Diagnosis Codes

• Included in both inpatient and outpatient 

databases
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ICD-10-CM/PCS

• ICD-10-CM

► Diagnosis coding under this system uses 3–7 alpha 

and numeric digits and full code titles

• ICD-10-PCS

► Procedure coding system uses 7 alpha or numeric 

digits
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Common Procedural Coding 

System – CPT & HCPCS
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1. CPT

2. HCPCS

3. Local Codes

Levels 1 & 2 are included 

in outpatient (SEDD and 

SASD) databases



NRD

Diagnosis Related Groups 

(DRGs) 
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DRG Grouper 

Software

ICD-9-CM 

Diagnoses and 

Procedures

ICD-10-CM 

Diagnoses

ICD-10-PCS 

Procedures

Age

Gender

Discharge 

Status

Groups ICD-9-CM and ICD-10-CM Codes into Clinical/Resource Categories 

using principal diagnosis, secondary diagnoses, surgical procedures, 

age, gender, and discharge status of the patients treated

DRG Codes

DRG x

DRG x

DRG x

DRG xSID

Input 

Variables

Hospital 

Administrative 

Database

KID

NIS



Major Diagnostic Category

(MDC)
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Over 15,000 ICD-9-CM Codes

Approximately 500 DRGs

25 MDCs



Clinical Classifications 

Software (CCS)

0031 0202 0223 0362 0380 

0381 03810 03811 03819 

0382 0383 03840 03841 

03842 03843 03844 03849 

0388 0389 0545 449 7907

0700 0701 0702 07020 

07021 07022 07023 0703 

07030 07031 07032 07033 

0704 07041 07042 07043 

07044 07049

CCS 

Categories

CCS 6: 

Hepatitis

CCS 2: 

Septicemia 

• Clusters diagnosis and procedure codes into categories

► >14,000 diagnoses codes  285 categories

► > 4,000 procedure codes  231 categories

• Useful for presenting descriptive statistics, understanding 
patterns

ICD-9-CM 

Codes
CCS for 

ICD-9
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Clinical Classifications 

Software (CCS)

• ICD-9-CM diagnoses and procedures

► Single-level

► Multi-level

• ICD-10-CM diagnoses and ICD-10-PCS procedures

► Single-level

• ICD-10 for mortality

• Services and Procedures

► Common Procedural Terminology (AMA)
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What Codes Are Used in 

HCUP Data Files?

DETAILED CODES
ICD-9-CM 

- Diagnoses Codes
- Procedure Codes

CPT
HCPCS

GROUPED CODES
DRG
MDC
CCS
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Inpatient 

Databases

ICD-9-CM

DRG

MDC

CCS

Outpatient 

Databases

ICD-9-CM

CPT

HCPCS

CCS

SASD

SEDD

SID

NIS

KID

NEDS

NRD



Procedure Classes
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1. Minor Diagnostic

Ex: Electrocardiogram

2. Minor Therapeutic

Ex: Pacemaker 

3. Major Diagnostic

Ex: Pericardial Biopsy

4. Major Therapeutic

Ex: CABG

• Groups procedure codes into one of four categories

► ICD-10-PCS

► ICD-9-CM procedure codes

• Major procedures defined as OR procedures (DRGs)

ICD-10-PCS 

or ICD-9-CM 

Procedure 

Codes



Chronic Condition Indicator 

(CCI)
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• Chronic

Ex: Diabetes

• Non-Chronic

Ex: Food Poisoning

• Groups diagnosis codes into Chronic or Non-Chronic 
Categories

• ICD-10-CM diagnoses codes

• ICD-9-CM diagnoses codes

ICD-10-CM 

or ICD-9-CM 

Diagnoses

Codes



Comorbidity Software

• Creates and appends indicator flags to each record for 

29 major comorbidities

► ICD-10-CM diagnoses codes

► ICD-9-CM diagnoses codes

ICD-10-CM 

or ICD-9-CM 

Codes, DRGs on 

Administrative 

Data

29 Comorbidity

Groups
Comorbidity 

Software
Valvular disease

Pulm circ disorders

Peripheral vascular dx

Hypertension 

Paralysis

Other neuro disorders

Chronic pulmonary dx

DM w/o complications

DM w/  complications

Hypothyroidism

Renal failure

Liver disease …

24



Utilization Flags

• Reveals additional information about the use of health 
care services 

• Primarily uses UB-04 revenue codes, augmented with 
ICD-9-CM procedure codes

Utilization Flag 

Software
UB-04 

codes

+

ICD-9-CM 

codes

• Emergency 
Room

• Observation 
Services/ CT 
Scan

• Intensive 
Care Unit
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30 Utilization Flags

26

There are not  

ICD-9-CM codes 

for all services.  

Concern exists 

that some 

diagnostic 

procedures may 

be under-

reported.



Surgery Flags

• Identifies encounters for surgical procedures in ICD-9-

CM or CPT-based inpatient and ambulatory surgery data
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ICD-9-CM 

or CPT

1.  Narrow

• Invasive therapeutic surgical procedure involving 

incision, excision, manipulation, or suturing of tissue 

that penetrates or breaks the skin

• Typically requires use of an operating room

• Requires regional anesthesia, general anesthesia, or 

sedation to control pain

2.  Broad

• Includes all narrowly defined surgical procedures as 

well as a broader group of diagnostic and less 

invasive therapeutic surgeries 

3.  Neither Broad nor Narrow



AHRQ Quality Indicators
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• Creates measures of health care quality using 
inpatient administrative data
► 4 Quality Indicators

1. Prevention Quality Indicators

2. Inpatient Quality Indicators

3. Patient Safety Indicators

4. Pediatric Indicators



Prevention Quality 

Indicators (PQIs)

29

• Identify hospital admissions that 
are potentially preventable 
through high-quality outpatient 
care.

• Examples of PQI Measures:
► Diabetes Short-term Complication 

Admission Rate

► Diabetes Long-term Complication 
Admission Rate

► Pediatric Asthma Admission Rate

► Pediatric Gastroenteritis Admission 
Rate

► Hypertension Admission Rate



Inpatient Quality Indicators 

(IQI)

30

• Reflect quality of care 
inside hospitals:
► Inpatient mortality for medical 

conditions and surgical procedures

► Utilization of procedures

► Volume of procedures

• Examples of IQI 
Measures:
► Esophageal Resection Volume

► Pneumonia Mortality Rate

► Coronary Artery Bypass Graft 
Mortality Rate

► Cesarean Section Delivery Rate



Patient Safety Indicators 

(PSI)

31

• Identify potentially 
avoidable complications 
and iatrogenic events.

• Examples of PSI 
Measures:
► Complications of Anesthesia

► Death in Low-Mortality DRGs

► Decubitus Ulcer

► Failure to Rescue

► Foreign Body Left During 
Procedure

► Iatrogenic Pneumothorax



Pediatric Quality Indicators 

(PDI)

32

• Identify potentially 
avoidable hospitalizations 
among children.

• Examples of PDI 
Measures:
► Accidental Puncture or Laceration

► Decubitus Ulcer

► Neonatal mortality

► Pediatric Heart Surgery Mortality

► Postoperative Hemorrhage or 
Hematoma



33



Webinar Overview

• Brief Database Review

• Tools & Software

• Supplemental Files

• HCUPnet Overview

• HCUP Fast Stats

• Publications and Publication Search

• How to Access HCUP Resources
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HCUP Supplemental Files Can Only 

be Applied to HCUP Databases

35

• Cost-to-Charge Ratio Files

• Hospital Market Structure Files 

• Supplemental Variables for Revisit Analyses

• Trend Weights Files (NIS & KID)

• NIS Hospital Ownership File

• AHA Linkage Files



• Enable conversion of charge data to cost 
data on the NIS, KID, NRD, and SID

Cost-to-Charge Ratio 

(CCR) Files

36

Hospital-Level

Data 
Apply Ratios

$
Convert Total 

Charges to Costs



Hospital Market Structure 

(HMS) Files

37

• Contain various measures of hospital market 
competition  

• Allow users to broadly characterize the intensity of 
competition that hospitals face 

► Using various definitions of market area



HCUP Supplemental Variables 

for Revisit Analyses

• Allows linkage across settings and time

► Hospital readmissions

► ED visits following hospital discharge

► Inpatient hospitalizations following ambulatory surgery 

visits

• Adheres to strict privacy guidelines
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HCUP Supplemental Variables 

for Revisit Analyses

• There are two HCUP supplemental variables:

1. Synthetic person-level identifiers

o Verified against the patient’s date of birth and gender 

o Examined for completeness (VisitLink)

2. Timing variable determines the number of days between 

events for an individual (DaysToEvent)

o Without the use of actual dates

• HCUP revisit variables can be used only with the SID, 

SASD, and SEDD (not nationwide databases) for States 

with encrypted patient identifiers

• National revisit statistics are available on HCUPnet
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2014 SID States with

Revisit Variables



2014 SEDD States with

Revisit Variables



2014 SASD States with

Revisit Variables



Additional HCUP 

Supplemental Files

43

 Trend Weights Files (NIS & KID)

– Discharge-level files that provide trend weights and data 
elements that are consistently defined across data years

 NIS Hospital Ownership File

– Hospital-level files facilitate analysis of the NIS by 
hospital ownership categories

 AHA Linkage Files

– Enable researchers to link hospital identifiers in some 
State databases to the AHA Annual Survey Databases

http://www.hcup-us.ahrq.gov/tools_software.jsp

http://www.hcup-us.ahrq.gov/tools_software.jsp
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• Tools & Software

• Supplemental Files

• HCUPnet Overview

• HCUP Fast Stats

• Publications and Publication Search

• How to Access HCUP Resources
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HCUPnet: Quick, Free Access 

to HCUP Data

• Free, interactive online query system

• Users generate tables of outcomes by diagnoses 

and procedures

• Data can be cross-classified by patient and 

hospital characteristics

http://hcupnet.ahrq.gov/
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http://hcupnet.ahrq.gov/


HCUPnet Can Answer

a Variety of Questions 

• What percentage of hospitalizations for children are 

uninsured, by State?

• What are the most expensive conditions treated in 

U.S. hospitals?

• What is the trend in admissions for depression?

• Will there be a sufficient number of cases to do my 

analysis?

• How do my estimates and calculations compare with 

HCUPnet (validation)?
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HCUPnet Provides …

• Step-by-step queries on:

► Hospital inpatient (NIS, KID, SID)

► ED visits (NEDS, SEDD)

► Ambulatory surgeries 

► National and regional statistics

• Specialized queries:

► Mental health related stays

► Stays by expected payer

► Hospital-level statistics

• Ready-to-use: 

► National benchmarks for healthcare quality indicators based on 

the AHRQ Quality Indicators

► “Quick national or State statistics”

► Readmissions

► Community-level statistics 
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How does HCUPnet Work?

• Step 1: Select the focus of your query.

• Step 2: Select the type of query want.

• Step 3: Select the Outcomes and Measures.

• Step 4: Select patient and hospital 

characteristics.

• Step 5: Results.
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http://hcupnet.ahrq.gov



HCUPnet Capabilities

HCUPnet...

CAN PRODUCE... CANNOT PRODUCE…

Simple statistics More complicated queries

Sample size calculations Multivariate analyses

Trends information Statistics involving certain 
variables 

Rank ordering of diagnoses 
and procedures

Statistics that may violate 
confidentiality (patient-, 
provider-, hospital-level 
data)

Significance testing 
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Webinar Overview

• Brief Database Review

• Tools & Software

• Supplemental Files

• HCUPnet Overview

• HCUP Fast Stats
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• How to Access HCUP Resources
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HCUP Fast Stats

53http://www.hcup-us.ahrq.gov/faststats/landing.jsp

• HCUP Fast Stats provides easy access to the latest HCUP-based 

statistics for health information topics. 

• Uses visual statistical displays in stand-alone graphs, trend figures, 

or simple tables to convey complex information at a glance. 

• Information will be updated regularly (quarterly or annually, as newer 

data become available).

http://www.hcup-us.ahrq.gov/faststats/landing.jsp


HCUP Fast Stats –

Effect of Medicaid Expansion on 

Hospital Use
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HCUP Fast Stats – National 

Hospital Utilization and Costs
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• Includes information on trends in inpatient stays, the most common 

diagnoses for inpatient stays, and the most common operations 

during inpatient stays.



Webinar Overview

• Brief Database Review

• Tools & Software

• Supplemental Files

• HCUPnet Overview

• HCUP Fast Stats
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• How to Access HCUP Resources
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HCUP Publications
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• Statistical Briefs

• Methods Series Reports



Statistical Brief Topics
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HCUP Methods Reports

Methodological information on the HCUP 

databases and software tools
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New: Publications Search 

Page on HCUP-US
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• Simple or advanced search options
► Data Year

► Database, Tool, & Product

► Author

► Title

► State
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HCUP Supports High Impact Health 

Services, Policy & Clinical Research



Using HCUP Tools in 

Research
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Bartlett, EK, Simmons, KD, Wachtel, 

H, Roses, RE, Fraker, DL, Kelz, RR, 

Jarakousis, GC. The rise in 

metastasectomy across cancer 

types over the past decade. Cancer.

2015 Marc 1;121(5):747-57. 

• Research Spotlights

- http://www.hcup-us.ahrq.gov/reports/spotlights.jsp

http://www.hcup-us.ahrq.gov/reports/spotlights.jsp
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HCUP User Support Web Site

65

• Find detailed information on 

HCUP databases, tools, and 

products

• Access HCUPnet

• Find comprehensive list of 

HCUP-related publications, 

HCUP Statistical Briefs, and 

database reports

• Access technical assistance

http://www.hcup-us.ahrq.gov

http://www.hcup-us.ahrq.gov/


HCUP Technical Assistance
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Active Technical Assistance 

• Responds to inquiries about 

HCUP data, products, and tools

• Collects user feedback and 

suggestions for improvement

E-mail: hcup@ahrq.gov

mailto:hcup@ahrq.gov


• HCUP Overview

• Load and Check HCUP Data

• Nationwide Readmissions Database 

(NRD) 

• HCUP Sample Designs

• Produce National HCUP Estimates

• Calculate Standard Errors

• Multi-Year Analysis

Interactive Online HCUP 
Tutorials &Training Courses
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Join the HCUP Email List

• HCUP Newsletter, published quarterly

► User Tech Tips

► Upcoming Events

• New Data Releases

• New Reports

https://subscriptions.ahrq.gov/accounts/USAHRQ/subscriber/

new?topic_id=USAHRQ_65 68

https://subscriptions.ahrq.gov/accounts/USAHRQ/subscriber/new?topic_id=USAHRQ_65


69

Healthcare Cost and 

Utilization Project (HCUP)



Questions/Comments?

Time for Questions 

and/or Comments.

E-mail: 

hcup@ahrq.gov
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mailto:hcup@ahrq.gov

